Medicines can account for up to 90 per cent of health care spending by poor people. High costs of medicines contribute to decreased access to healthcare. This study was conducted to assess the cost of medicines and their affordability in the private pharmacies in Delhi, India.
the responsibility for the pharmaceutical sector in India is shared by two ministries, the Department of Chemicals and Petrochemicals under the Ministry of Chemicals and Fertilizers and the Office of Drugs Controller under the Ministry of Health and Family Welfare. The Government's National Pharmaceutical Policy emanates from the Ministry of Chemicals and Fertilizers and is primarily an industrial policy 4, 5 . The main thrust of the Government's pharmaceutical policies has been on the manufacturing and marketing of drugs in the private sector and not much on improving accessibility of essential medicines for the common man. The Government has also decreased the number of medicines under price control from 347 in 1978 to 74 in 1995 3, 4 . To compound the problem, there are more than 20,000 medicine formulations in the Indian market 3 . Many are formulations of unproven efficacy 6 . It is not humanly possible for even a well informed, health care provider, to be informed about all these formulations. Due to this lack of information, it is the poor patient who has to bear the medical and economic consequences of these formulations.
The Indian health sector has been affected by economic liberalization, structural adjustment reforms by the World bank and increasing cost of production of pharmaceuticals 7 . Increasing cost of medicines may be a reason for people not accessing health care. It was assumed that analysis of the costs of prescribed medicines in the private health sector would help us understand how these may affect access to medicines for patients. Hence, the present study was designed with the aims to assess the costs of prescribed medicines and treatment of community acquired preumonia (CAP), and affordability of medicines in the private health sector in Delhi, India.
Material & Methods
This prospective, observational study was conducted in Delhi from July 2006 to December 2007. The study protocol was approved by the Institutional Scientific and Ethical Committee of Maulana Azad Medical College, New Delhi. The methodology adopted was from the World Health Organization's (WHO) manual on indicators for monitoring national drug policies 8 . This manual contains detailed methodology on how national drug policies can be monitored, both in the public and private health sector. The methodology has been prepared after intense reviews by Harvard School of Public Health and Delphi survey involving 54 experts from International organizations including World bank, European Union, United Nations system, WHO, UNICEF, etc. The indicators were field tested in six countries. The methodology was finalized after reviews both inside and outside the WHO. For assessing affordability indicators from the same and from WHOHealth Action International price survey methodology were adapted to meet our requirements 9 .
Selection of outlets:
The methodology for sampling and selection of pharmacy outlets was as specified in the WHO manual on indicators for monitoring national drug policies 8 . The geographical area where the study is to be conducted is divided into units (these may be administrative units) for sampling. A minimum of four geographical units may be selected within the sample frame. Within those geographical units a sample of at least 20 pharmacy units is required. More can be taken. Such a sample is considered acceptable for providing the data needed to calculate indicators with a reasonable level of accuracy in most developing countries.
The sample frame was the city of Delhi with a total area of 1483 km 2 . It is divided into nine administrative districts 10 . These were combined to give five zones North (North + North West district), South, East (North East + East districts), West (West + South West districts) and Central (Central + New Delhi districts). The list of retail pharmacies in Delhi was obtained from the Retailers and Distributors Chemist Association of NCT Delhi 11 . In each zone a list of private pharmacies was compiled and a minimum of five outlets in each zone were selected. The private pharmacies were selected based on the following criteria: (i) the proximity of the private pharmacy to a public health facility, and (ii) the willingness of the pharmacy owner to allow to do the survey. A total of 27 pharmacies were selected, five each from North, South and East zones and six each from West and Central zones. All the pharmacies approached allowed the survey.
Data collection: A minimum of 30 prescriptions each were collected from all the pharmacies. Thirty prescriptions from each health facility were considered sufficient for monitoring prescribing indicators as per the methodology in the WHO manual. The same number was used for assessing costs of a sample of prescriptions. For obtaining the costs of medicines in the prescriptions, the data collector stood inside the pharmacy alongside the pharmacist. The pharmacist handed over the prescription to the data collector for writing and also informed about the costs of the individual medicines prescribed. The data collector wrote details about medicines prescribed and the costs on a structured pre tested proforma. The first 30 prescriptions that were received at the pharmacy on the day of the data collection were recorded.
The cost of medicines in the private sector was evaluated by (i) the total cost of the prescription. This was based on the actual prices at which the medicines were sold in the pharmacy; and (ii) cost of treatment of community acquired pneumonia. For obtaining the cost of a standard treatment of community acquired pneumonia (CAP), the standard treatment schedule as specified in Standard Treatment Guidelines for ambulatory patients was used 12 . The cost of treatment of pneumonia using tablet azithromycin or levofloxacin with paracetamol was obtained from each pharmacy (27 total) separately. The data collector showed a prescription for treatment of pneumonia using azithromycin or levofloxacin. The costs of the medicines given by the pharmacists were recorded. Then the total cost of treatment of pneumonia was calculated, individually for all 27 pharmacies. The cost of treatment, with the cheapest, most expensive, average and the median cost of the antibiotic and the variation in the cost of treatment of pneumonia due to medicines purchased from the different pharmacies was analyzed.
Affordability:
The affordability of medicines in the private sector was assessed by comparing (i) the cost of the general prescriptions and the cost of treatment of pneumonia, as a percentage of monthly per capita consumer expenditure on food (MPCE) and total expenditure for Delhi and all India specifically. The MPCE was taken as specified by the Government of NCT Delhi and the Government of India for the years 2005-2006 and 2006-07 13-15 . MPCE for both rural and urban population as specified by the national and State Government was used.
(ii) The cost of the prescriptions and treatment of pneumonia was compared to the minimum monthly wages earned by different categories of workers; Daily wages earned by unskilled workers, as specified by the Labour ministry, Government of National Capital Territory, Delhi for the year 2006-2007 16 . The Government specifies the minimum wages twice a year and these were used for both the years 2006 and 2007 9,16 .
both the mean and median costs of prescriptions and treatment of pneumonia using azithromycin and levofloxacin were used for analyzing the percentage expenditure. The percentage difference between the maximum and minimum cost of treatment of pneumonia using azithromycin and levofloxacin was calculated as
(iii) The number of days a daily wage earner would have to work to procure the cost of treatment of pneumonia was assessed, taking the lowest, maximum, average and median costs of levofloxacin, azithromycin and paracetamol obtained in the survey.
Statistical analysis:
The data were analyzed using STATA, version 9.0 (College Station, Texas, USA).
Values are expressed as percentage, mean ± standard deviation (SD) and median (range). The inter-zone comparison of costs was done using Kruskal Wallis test.
Results
A total of 823 prescriptions were analyzed for costs. The average cost of prescriptions was `129.37 ± 217.99. both within and inter zone a wide range in the cost of individual prescriptions was observed (Table I) . The average cost ranged from ` 92.70 ± 135.35 in the Central zone to ` 233.90 ± 343.66 in the North zone (P=0.0001). The cost of treatment of CAP using tablet azithromycin or levofloxacin varied from ` 34.60 to 244.75 with azithromycin and ` 72.20 to 277.30 with levofloxacin (Table I) .
Prescriptions:
The percentage of the MPCE on food spent on the average cost of prescription ranged between 17.64-23.4 per cent ( -2007 and 25.02-35.64 per cent (2006 -2007 . The percentage of MPCE of the median costs of the prescriptions, spent on the prescription ranged from 8.2-10.89 per cent (Delhi) and 11.65-16.59 per cent (All India) ( Table II) .
The percentage of minimum monthly wages spent on purchase of the average cost of prescription medicines ranged from 3.03 to 3.91 per cent depending on the skill of the worker and the year and 1.41-1.82 per cent of the median cost of prescription medicines (Table III) . The number of days a daily wage earner would have to work, to enable himself to procure the prescription medicine ranged from 1-17.
The percentage of the MPCE (2006 MPCE ( -2007 on food, spent on average cost of treatment of pneumonia using azithromycin was between 10.11-13.42 -2007 , Delhi) and 14.35-20.44 per cent (2006 -2007 . It was 13.28-17.61 per cent ( -2007 and 18.85-26.83 per cent (2006-2007, All India) with levofloxacin (Table II) . The percentage of the MPCE on food, non food and total expenditure spent on prescription medicines and for treatment of pneumonia was maximum amongst the rural population, both for Delhi and All India comparison.
The cost of treatment of pneumonia as a percentage of the minimum monthly wages, was 1.74 to 2.24 per cent with azithromycin and 2.28 to 2.94 per cent with levofloxacin depending on the year (Table III) .
The percentage of MPCE or daily wages that would be spent for procuring the prescription medicines and treatment of pneumonia with levofloxacin was lesser when calculated as a percentage of median costs than mean costs. However, it was more as percentage of median costs for azithromycin. When the cost of treatment of pneumonia was compared with the daily wages of the lowest paid, unskilled worker in the city, it was observed that a worker would have to work for one to three days to afford the treatment of pneumonia with azithromycin or levofloxacin depending on the nature and brand of the antibiotic prescribed. The brand determines the cost of the medicines purchased i.e. lowest, maximum or average cost. This was observed over both the years 2006 and 2007 (Table  IV) . The percentage difference between the maximum and minimum costs of treatment of pneumonia with different brands of azithromycin was 607.31 per cent and with levofloxacin was 284.07 per cent.
Discussion
Medicines form a substantial portion of out of pocket spending on health by households in India. The private health sector provides 81 per cent of outpatient and 45 per cent of inpatient care in India, as public health facilities providing free or subsidized care, are inadequate in number and infra structure 17 . Affordability of medicines thus, is a major issue determining access to medicines, as social insurance especially for people in the unorganized sector is lacking. Delhi has a large population of over 18 million of which 32.82 per cent (4.55 million) are workers (cultivators, agricultural labourers, household industrial workers, other workers) 18 . A large proportion of Delhi's population comprises of migratory population from other States and rural population (6.82%, 9.44 lakhs). The number of people employed is 5.43 million, of whom only 0.83 million are in the organized sector. Thus only a few people have social insurance based on organized employment sources.
Large variation in costs of medicines was observed. In India the pricing policy for medicines in existence in the country, is a major reason for the price variation 3, 4, 6 . The prices of all medicines not under price control have been left to the market forces 6 . The maximum allowable post manufacturing expense (MAPE) permitted for medicines under price control is 100 per cent and ceiling prices have been fixed for these resulting in large and variable prices. The variation in prices of the same medicine but sold under different brands is large and may range from 25-3400 per cent 19 . In a study, when the price differentials between the highest and lowest selling prices and the maximum retail price (MRP) were calculated, a price differential of 32.7 per cent among retail stores selling the same brand of the medicine was observed and the differential was as high as 120 per cent for amoxycillin 20 . Retail margins of medicines in India are estimated as about 25 per cent 20 . Differences in wholesale prices, retail mark ups, both formal and informal and taxes can all result in variability in drug prices for the consumer 3, 20, 21 . For assessing affordability of medicines an indicator (OT3) from the WHO manual was adopted which compares the average retail price of standard treatment of pneumonia to the average retail price of a basket of food 8 . We have instead compared the cost of treatment of pneumonia to MPCE on food and other costs. The MPCE is calculated based on standardized sample surveys by the Government within the whole country and in each State. The costs were compared One of the best ways of studying the impact of medicine prices on the cost of health care for patients is to compare the cost of treatment with people's actual incomes 9 . The daily wage of the lowest paid unskilled government worker was compared to the cost of treatment of CAP and general prescription. Although this parameter is often used for chronic conditions, we adapted it for an acute condition. The number of days a daily wage earner would have to work to procure the cost of treatment of pneumonia, depended on the brand of the medicine prescribed or dispensed by the pharmacist. Thus, the importance of generic prescribing becomes relevant for the poor patient 3 .
The percentage of MPCE on food spent for purchasing medicines was more for the national (All India) averages than for Delhi State. Delhi has a higher per capita income 18 . This does not reflect the average national incomes in India. Thus, comparison of medicine prices with All India averages of MPCE gives a better estimate of affordability for all. However, the calculated values with All India MPCEs in this study may be considered an approximation, since the costs of medicines were only obtained in Delhi. The ideal way would have been to compare with costs of medicines obtained through an All India sample survey of pharmacies.
The cost of medicine may be lesser than in other countries but relative to the purchasing power of the average citizen the costs are high 22 . It has also been observed that populations with lower MPCE reported with illness and sought treatment to a lesser extent. The poor also had a lower probability of obtaining medicines when they were ill than the richer groups 23 .
A widening gap between the Pharmaceutical Price index and All Commodity Price Index has been observed 25 . The existing monopolistic market structure of the pharmaceutical industry, market segmentation, existence of large scale differentiation through brand names without having significant variation in the chemical contents, aggressive advertising, sales promotion and asymmetry of information about medicine prices, which decreases both prescriber and consumer choices have reduced the relevance of price competition in the market resulting in heterogeneity in prices of the same product 24 .
A wide variation in medicine prices may result in prescribing of those brands which are more costly. The burden of such prescribing has to be borne by the patient. It was observed that depending on the brand of antibiotic prescribed, a daily wage earner might have to work for one to three days to purchase the medicine for treatment of an acute condition (pneumonia). For a 41.6 per cent of the 1 billion population living below the International poverty line of US $ 1.25 per day (purchasing power parity in nominal terms `21.6 in urban and `14.3 in rural) this may be a large amount and difficult to acquire 28 . Further, many people in low and middle income countries earn less than the wages of the lowest paid government worker 26 .
The . At present the pharmaceutical policy does not have the relevant structures in place to ensure that the poor have access to medicines. Dichotomy between the pharmaceutical policy and the health needs of the country is a major cause of the variable and high medicine prices.
In conclusion, high cost of medicines in India makes treatment less affordable for the poor segments of the population. Modifications in Pharmaceutical Policy changes at the national and State level are urgently required to improve affordability and hence access to medicines for the people.
